A demonstration of hippocampal mossy fiber axon morphology using the anterograde transport of horseradish peroxidase.
A modified horseradish peroxidase (HRP) technique that capitalizes on the anterograde transport of this glycoprotein was used to visualize the unique morphology of the hippocampal mossy fiber axon. Small iontophoretic injections of HRP in a solution containing dimethylsulfoxide (DMSO) and polyvinylpyrrolidone (PVP) were made in the dentate gyrus of adult rats. The tissue was then processed for the localization of HRP using tetramethyl benzidine (TMB) as a chromogen. Small injections, coupled with short survival times (15-22 h) were found to optimally label small numbers of individual mossy fiber axons including the characteristic swellings that occur periodically along their extent. The HRP-labeled mossy fiber axons, which heretofore at the light-microscopic level could only be visualized using Golgi methods, could be traced for long distances when the hippocampus was sectioned perpendicular to the septo-temporal axis. Injections restricted to either blade of the dentate gyrus labeled both infra- and suprapyramidal mossy fiber axons. Both Golgi-stained and HRP-labeled mossy fiber swellings were observed to increase in size as the distance from the granule cell somata increased.